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Design for Radar Cross Section

Radar Cross Section’s dependence on exterior shape
makes it a strong factor in preliminary design of air
vehicles. Several tools are available for this purpose.
One of which is the the method of moments. This
analytical tool determines the amplitude of surface
currents in the frequency domain. Regions with
strong amplitudes become candidates for reshaping
or the application of radar absorbing materials. The
Center is exploring several of these techniques and
understanding how to most efficiently bring them into
the design environment.
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Multidisciplinary Technologies (MDT)
Research for Air Vehicles

The Air Force Research Lab
(AFRL), headquartered at W’ight—
son Air Force Base, is one of

- ed to SCIeI'It!fIC and engmeermg \

excellence in flight-sciences. The

Laboratory’s Air Vehicles Directorate (VA) is responsible

for leading the development and implementation of many

aerospace technologies, such as aerodynamics, struc-

tures, and flight controls, and system concepts such as

\anned air vehicles, access to space, and sustainment.

1ods developed from a multidisciplinary per-
- ly exploit these tech-

- vehicle demgns and

- In support of the AFRL goals, the mis-

~ sion of the MDT Center is to identify,
. develop, and improve critical, military
~ specific air vehicle technology design
~ tools, methods and processes to sup-

yative and affordable m;litary

aerospace vehlcle deve[opment This capabi
enables the Center to serve the Air Force by quickly
identifying innovative, viable aerospace vehicle con-
cepts. To achieve this mission, core competencies are
maintained in desugn and integration, optimization
methods aerospa -

Design Processes & Air Vehicle Design
Develop design processes and a framework for technology
assessment, application and invention. Use these processes
to develop air vehicle technologies that exploit and maximize
the benefits of previously unused technology interactions.
The payoff is the ability to quantify benefits of new technolo-
gies in a system context and identify future technology devel-
opments for an optimal system design.

Innovative Air Vehicle Technologies

Identify and evaluate leading edge air vehicle technologies,
such as micro adaptive flow control, that will lead to new and
unique system capabilities and provide methodologies suit-
able for preliminary design of air vehicles that utilized these
technologies. Payoffs are the ability to rapidly identify,
assess and exploit leading edge technology concepts.

Current Research'A;eas'-for Multldisclphnary Desngn and Analys:s

Computational Aeroelasticity
Understand physical processes associated with aeroe-
lastic behavior of flight vehicles and develop highly effi-
cient computational tools that accurately model them.
Payoffs are substantial reductions in design time due to
rapid analysis capability and reductions in redesigns
due to a more complete understanding and modeling of
the physics.

Modeling of Nonlinear Systems

Conduct basic research to understand multi-physics
interactions and the impact of uncertainties on the
behavior of nonlinear systems. Develop design-based
methods involving high-fidelity techniques for analyzing
nonlinear systems. Payoffs include improved designs of
new vehicle concepts for the war fighter through nonlin-
ear optimization.




Impact on the Air Force

Aerolastic Wing (AAW)

High-fidelity (HF) analysis of aerodynamic-structural
interactions of current systems, such as the F-16, is
contributing to reducing flight hours required for store
certification. s,HF analyses of the AAW concept sup-
ports the Air Veh;gle Directorate’s AAW Program with
flow characteristics and structural requirements that
are critical to developing AAW design guidance for
future USAF air vehlcle&a

nology requirements

such as the sensorc??ift (le
These are multidisciplinary dossgn teams that not on
consider classic design issues 'such as aerodynam
and structural performance but also new metrics su
as antenna performance. 2
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Revolutionary Air Vehicle Concepts

Air vehicles (such as advanced unmanned combat air vehicles (left)
and hypersonic flight vehicles (above)) for the Air Force of the 21st
Century will take advantage of advanced technologies, such as flow
control and multifunctional structures. Vehicle concepts that maxi-
mize performance of these technologies will be enabled by multidisci-
plinary methodologies and energy based design processes developed
in the Center.
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Design for Radar Cross Section

Radar Cross Section’s dependence on exterior shape
makes it a strong factor in preliminary design of air
vehicles. Several tools are available for this purpose.
One of which is the the method of moments. This
analytical tool determines the amplitude of surface
currents in the frequency domain. Regions with
strong amplitudes become candidates for reshaping
or the application of radar absorbing materials. The
Center is exploring several of these techniques and
understanding how to most efficiently bring them into
the design environment.
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